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(57) Abstract 

The material of this invention provides 
a continual supply of an antimicrobial agent 
and/or a lubricious agent to the surface thereof. 
A carrier may be used to facilitate the migration 
of the antimicrobial and/or lubricious agents to 
the surface of the material. These agents migrate 
to the surface, as a result of the incompatibility, 
i.e. low miscibility and low solubility of 
the antimicrobial and/or lubricious agents and 
carrier, it one is used, with the base material 
that is used to form the medical device. In a 
preferred embodiment, the base material (1) is 
a silicone elastomer, the carrier (2) is siloxane 
oil and thus also acts as the lubricating agent oil 
and the antimicrobial agent (3) is chlorhexidine. 
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A MATERIAL FOR USE IN MEDICAL DEVICES WITH 
a M P-PPPLEM ^ MICROBIAL ftMPtOP I HR R1C1QUS SURFACE 

RackarounH nf. the Invention 

This invention relates to materials for use with medical devices. More 
particularly, this invention relates to materials that exhibit antimicrobial activity and 
lubricity at the surface of the material. Evenmore particularly, this invention relates to 
materials where the antimicrobial activity and lubricity present at the surface of the 
material is maintained over a period of time. 

Various materials are used to fabricate medical devices and other apparatuses 
used in medical diagnosis or treatment. Frequently, polymeric materials are used for 
such devices because of their stability and biocompatibility. Such polymeric materials 
include polytetrafluoroethylene, polyurethane, polyethylene and silicone. Atypical 
application for these polymeric materials is to form various types of catheters that are 
used to infuse fluid, such as medicaments and nutrition, into a patient, to withdraw f iu.d 
from a patient, or to provide access to an internal site in a patient to perform a 
diagnostic or treatment procedure on the patient. Another application for these 
polymeric materials is to form injection sites, valves and medical tubing and other 
related devices used in infusion therapy. Since all of these products are used in close 
proximity to a patient, and in some cases are inserted into the patient's body, or include 
moving parts, infection control and lubricity are important issues that must be 

addressed. . . 

Infection control is an especially acute problem for certain types of medical 
devices that come into contact with body fluids or tissues through an opening .n the 
skin Where an incision or puncture is made in a patient's skin to provide a path for the 
medical device to reach the patient's vasculature or other internal location, such an 
incision or puncture provides a direct path for microorganisms to enter and infect the 
body. Typically, such microorganisms colonize the area near the device where body 
fluids may pool and then these microorganisms migrate along the medical device into 
the patient's body and cause infection. Such an infection is unpleasant for the patient 
and must be treated. Such treatment results in increased expense to the health care 
facility. In certain circumstances such an infection can be life threatening for the 
patient. As a result, the clinician using the medical device must maintain the area 
where the incision or puncture is to be made in the patient's skin as sterile as possible. 
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Preferably this area should be devoid of any live microorganisms to prevent these 
microorganisms from reaching the patient and causing an infection. 

Various protocols are used to maintain such a sterile field and to minimize the 
chances for infection to reach the patient. In many instances, an antimicrobial agent 
such as iodine, is wiped with a cotton gauze material over the patient's skin at the area 
where the incision or puncture is to be made to kill any microorganisms that may be 
alive on the patient's skin. Thus when the medical device is inserted through the skin 
the chances of any microorganisms being transferred into the patient's body with the 
medical device is minimized. In addition, various portions of the medical device in 
proximity to this area may also be wiped with an antimicrobial agent to minimize the 
chances for infection to occur. This is especially so in cases where a valve is located 
at the proximal end of a catheter that allows intermittent injection of fluid into the patient 
through the cathetej. Prior to insertion of a device into the valve, the valve is swabbed 
with an antimicrobial agent to minimize the chances that any microorganisms located 
on the valve will be injected into the patient with the fluid. 

Lubriciousness is an important issue for the patient in those cases where the 
medical device is to be inserted into the patient's body. Where the outer surface of the 
medical device is lubricious, any pain felt by the patient as the device is being inserted 
into the patient is minimized. This is because there is a minimal amount of drag 
between the patient's skin and the medical device. In addition, in those medical 
devices where there are moving parts, such as in valves, lubriciousness of the moving 
parts ensures that the device will work through repeated cycles of use without the 
device binding or otherwise failing due to excessive friction between the moving parts. 

In an effort to deal with the problems of infection control and lubriciousness of 
medical devices, an antimicrobial agent, i.e. any agent which acts to inhibit the growth 
of microorganisms, such as pathogenic bacteria, protists and fungi, which can cause 
infections in a patient, and a lubricating agent can be applied to the surface of the 
medical device. Although this solution to the problem may be acceptable in certain 
situations, it is not universally acceptable. One shortcoming of merely applying the 
antimicrobial agent and the lubricating agent to the surface of the medical device is that 
these agents maybe inadvertently wiped from the medical device during handling. 
Thus the effects of these agents may be entirely eliminated from the medical device 
prior to the device ever being applied to or inserted into the patient. 

Instead of merely applying the antimicrobial agent and the lubricating agent to 
the surface of the medical device, these agents may be blended into, compounded with 
or otherwise embedded into the polymeric materials that are used to form the medical 
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device. This compounding purportedly changes the surface characteristics of the 
material or allows dissolution of the agents from the material into the surrounding 
environment. Alternatively, in appropriate circumstances the medical device may be 
formed by coextruding a base layer of the polymeric material with an outer layer of 
another material that is antimicrobial and lubricious. This outer layer thus prov.des the 
anti-infective and lubricious characteristics desired for the medical device. 
Unfortunately, both of these mechanisms are expensive because they add another 
processing step to the manufacturing process. In addition, the coextrusion process is 
impractical for certain medical devices that are formed by injection molding and that 
can not be manufactured by coextrusion. 

Summary of the Invention 

It is therefore an object of this invention to provide a material that exhibits an 

antimicrobial effect at the surface thereof and that is especially adapted for use in 

producing medical devices. 

It is another object of this invention to provide a material that exhibits an 

antimicrobial effect at the surface thereof and that has a lubricious surface and that is 

especially adapted for use in producing medical devices. 

It is yet another object of this invention to provide a material that exhibits an 

antimicrobial effect at the surface thereof and that has a lubricious surface and where 

those characteristics are continually replenished even if the surface of the matenal is 

wiped or otherwise used in the normal course of medical procedures. 

It is a further object of this invention to provide a material that has an 

antimicrobial effect at the surface thereof and that has a lubricious surface and that is 

relatively simple and inexpensive to manufacture. 

In one embodiment of this invention, the base material that is used for producing 
the medical device incorporates an antimicrobial agent that can migrate to the surface 
of the base material. In another embodiment of this invention, the base material 
incorporates a lubricating agent that can migrate to the surface of the base material. In 
another embodiment of this invention, the base material incorporates both an 
antimicrobial agent and a lubricating agent that both can migrate to the surface of the 
base material. In each of these embodiments, the antimicrobial agent and/or the 
lubricating agent may be mixed with a carrier or may be dispersed in the base material 
alone. The carrier facilitates the migration of the antimicrobial agent and/or the 
lubricating agent to the surface of the base material. In a preferred embodiment, the 
carrier can act as both a lubricating agent and a carrier for the antimicrobial agent. 



3 



WO 99/32168 



PCT/US98/27202 



Where a carrier is used, the carrier must not adversely affect the antimicrobial 
and lubricating characteristics of the agents mixed therein. In addition, the 
antimicrobial and/or lubricating agents must be compatible with the carrier. This means 
that these materials must be miscible or dispersible and have solubility with respect to 
one another. In addition, the carrier on the one hand and the antimicrobial agent and 
the lubricating agent on the other hand, if no carrier is used, must not be compatible 
with the base material that is used to form the medical device. This means only that 
the materials are not miscible and have a low solubility with respect to one another. 
This incompatibility ensures that the carrier or the antimicrobial and/or lubricating 
agents, if no carrier is used, migrates to the surface of the base material. This 
incompatibility can be achieved by having one material hydrophobic and the other 
material hydrophilic. And since the carrier does not affect the antimicrobial and/or 
lubricating effects of the agents mixed therein, when the carrier migrates to the surface 
it provides a film on the surface of the base material that has antimicrobial activity 
and/or that is lubricious. 

The migration of the carrier, with the antimicrobial agent and/or the lubricating 
agent, to the surface of the base material continues as long as a certain minimum 
amount of the carrier remains in the base material. Thus if the medical device formed 
from the base material is wiped with a solvent such as isopropyl alcohol, which is a 
typical topical disinfectant used in health care settings, the surface of the medical 
device is cleaned of any dead microorganisms. In addition, the carrier continues to 
migrate to the surface so the antimicrobial agent and/or the lubricating agent continue 
to be available at the surface of the medical device. As a result, the surface of the 
medical device formed from the material of this invention continues to have an 
antimicrobial effect and/or that continues to be lubricious for a long period of time. 

The antimicrobial agent and/or the lubricating agent alone can be blended with 
or compounded into the base material. Alternatively where a carrier is used, the 
antimicrobial agent and/or the lubricating agent are mixed with the carrier which is then 
blended with or compounded into the base material. Thereafter, the base material is 
formed into the desired medical device by standard extrusion or injection molding 
operations. 

Brief Description of the Drawings 

The preferred embodiments are illustrated in the drawings in which like 
reference numerals refer to like elements and in which: 
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FIG. 1 is a graphic representation of a block of base material with the 
antimicrobial agent encapsulated in a lubricious carrier which is located in the matrix of 
the base material; and 

FIG. 2 is a graphic representation of a block of base material with the 
antimicrobial agent and the lubricious carrier forming a film on the surface of the block 
of base material after some of the carrier has migrated to the surface to form a film on 
the surface of the block of base material. 

Detailed Description of the Invention 

The material of this invention provides a continual supply of antimicrobial and/or 
lubricious agents to the surface of the base material as long as a certain minimum 
amount of those agents remains in the base material. A carrier can be used if desired 
to facilitate the migration of these agents to the surface of the base material. Where a 
carrier is used, the carrier must be compatible with the antimicrobial and/or lubricious 
agents and must not affect the antimicrobial and/or lubricious nature of those agents. 
The term compatible as used herein means that the materials are miscible or 
dispersible, i.e. mix weli, with one another, and have solubility, i.e. the solute will not 
precipitate out of solution, with respect to each other. However, in order for this 
migration to occur, the carrier must be incompatible with the base material that is used 
to form the medical device. As used herein the term incompatible means that the two 
materials are not miscible and have a low solubility with respect to one another. If no 
carrier is used, then the antimicrobial and/or lubricating agents must be incompatible 
with the base material to ensure migration of these materials to the surface of the base 
material. 

This incompatibility discussed above can be achieved where one material is 
hydrophobic and the other material is hydrophilic. As used herein, the term 
hydrophobic when used to describe a material means that the material is more 
hydrophobic as compared to the compared material. Similarly, the term hydrophilic 
when used to describe a material means that the material is more hydrophilic as 
compared to the compared material. 

Typically in medical applications such as catheters and related infusion therapy 
devices, a polymeric material is used to form the medical device. Any polymeric 
material may be used for the base material however polymers such as 
polytetrafluoroethylene, polyurethane, polyethylene and silicone are preferably used 
because of their known biocompatibility and stability. These polymers are considered 
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to be hydrophobic. Thus, the base material of this invention will be described herein as 
being preferably hydrophobic. 

The selection of the antimicrobial agent, the lubricating agent, and the carrier is 
ultimately dependent upon the base material that is used. As noted above, the base 
material tends to be hydrophobic so these materials must be hydrophilic, i.e. less 
hydrophobic than the base material. 

The antimicrobial agent that is used in this invention should have a known and 
effective antimicrobial activity. Where no carrier is used with the antimicrobial agent, 
the antimicrobial agent must be incompatible with the base material. Where a carrier is 
used, the antimicrobial agent must be compatible with the carrier. In both cases the 
antimicrobial agent must not lose its antimicrobial activity while located in the matrix of 
the base material. Most antimicrobial agents are relatively hydrophilic and thus could 
be used alone in combination with one of the polymers identified above to achieve the 
benefits of this invention. Preferably, the antimicrobial agent used should be 
chlorhexidine, or one of its salts depending upon its solubility and miscibility with the 
chosen base material and carrier, if a carrier is used. Other antimicrobial agents such 
as iodine, other bis-biguanides, tricylosan, para-chloro-meta-xylenol can be used 
depending upon their miscibility and solubility with respect to the other material in the 
system. 

The lubricating agent that is used in this invention should have a known and 
effective lubricating effect. Where no carrier is used, the lubricating agent, and where 
applicable the antimicrobial agent, must b^Tncohripatibfe with the base material. Where 
a carrier is used, the lubricating agent mustb&OTmpatible with the carrier. In either 
^ase, the lubricating agent must not lose its lubricating effect while located in the matrix 
of the base material. Preferably a siloxane oil can be used as the lubricating agent 

Various carriers can be used in combination with the base material. In 
determining the appropriate carrier to use with a particular base material, two important 
factors must be considered. First, the carrier must not adversely affect the 
antimicrobial activity of the antimicrobial agent nor should it adversely effect the 
lubricating properties of the lubricating agent if one is used. Second, the carrier must 
be incompatible with the base material so that the carrier will not mix well or dissolve in 
the base material but will want to migrate out of the base material. The carrier can 
serve two functions at once if the carrier is an inherently lubricious material. In such a 
case, the carrier is the carrier for the antimicrobial agent and is the lubricating agent as 
well. For example, where the base material is a silicone elastomer, a fluorinated, 
phenylated, or diphenylated siloxane oil should be used as the carrier. This is because 
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the siloxane oil is incompatible with the silicone elastomer and has a tendency to come 
out of solution where the two are mixed together. In addition, the siloxane oil is 
inherently lubricious and does not have a deleterious effect on the antimicrobial agent. 

Finally, the amount of each of the agents as well as the amount of the carrier 
that should be used with the base material is dependent upon the amount of 
antimicrobial and lubricating effect that is desired as well as the time period over which 
these agents are desired to provide the desired characteristics. In addition, another 
consideration to determining how much of the various materials that should be used in 
the system is the rate of diffusion of one material through another material. This is 
controlled by Fick's law of diffusion and depends on the molecular structure and 
packing of the polymer molecules. The diffusion rate also depends on the relative 
hydrophobicity and hydrophilicity of the various materials used in the system. 

Where an antimicrobial agent is used in combination with a lubricious carrier, 
preferably the antimicrobial agent comprises between about 0.5% by weight and about 
10% by weight of the carrier solution and the carrier solution comprises between about 
1% by weight and about 10% by weight of the base material. Where only an 
antimicrobial agent is used, preferably the antimicrobial agent comprises between 
about 0.1% by weight and about 10% by weight of the base material. Where only a 
lubricating agent is used, preferably the lubricating agent comprises between about 1 % 
by weight and about 10% by weight of the base material. 

As shown in the FIGS., a block of base material 1 includes a carrier 2 that is 
dispersed in base material 1 . Carrier 2 is lubricious and contains an antimicrobial 
agent 3 therein. In FIG. 1 , carrier 2 is still located in the matrix of base material 1 . In 
FIG. 2, both carrier 2 and antimicrobial agent 3 have migrated to the surface of base 
material 1 to provide the surface of base material 1 with an antimicrobial and 
lubricating effect. In a preferred embodiment, base material 1 is a silicone elastomer, 
carrier 2 is siloxane oil which acts as both a carrier and a lubricating agent and 
antimicrobial agent 3 is chlorhexidine. Various examples of the characteristics of this 
combination are provided below. 

Example 1 

In order to determine whether the carrier material would have an adverse effect 
on the antimicrobial activity of the antimicrobial agent, 6 millimeter diameter discs were 
cut from Whatman filter paper and a known amount of a solution comprised of 5% by 
weight of chlorhexidine in FS-300 fiuorosilicone fluid was placed on the discs. 
Thereafter, the discs were placed on the surface of an agar plate which had been 
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previously swabbed for confluent growth using a broth suspension of either S. aureus 
or P. aeruginosa. The plate was incubated overnight and the resulting zone of 
inhibition around the disc was 18.2 millimeters for the S. aureus and 12.3 millimeters 
for the P. aeruginosa. This experiment showed that the fluorosilicone fluid carrier has 
no appreciable deleterious effect on the antimicrobial activity of the chlorhexidine. 

Example 2 

The following experiment was performed in order to determine whether the 
carrier material with the antimicrobial agent would migrate to the surface of the base 
material. A solution comprised of 5% by weight of chlorhexidine in FS-300 
fluorosilicone fluid was prepared. 4% by weight of this solution was mixed with a liquid 
silicone rubber material having a durometer of 70A. The resulting mixture was cured 
and 8 millimeter squares having a thickness of 2 millimeters were formed. Thereafter, 
the squares were placed on the surface of an agar plate which had been previously 
swabbed for confluent growth using a broth suspension of either S. aureus or P. 
aeruginosa. The resulting zone of inhibition three days after the manufacture of the 
squares was about 1 to 2 millimeters around the squares with no growth under the 
samples for both organisms. 

As a control, the fluorosilicone fluid without the chloThexidine was mixed with the 
liquid silicone rubber material. When the resulting squares were placed in the agar 
dish, no zone of inhibition was observed. 

This experiment shows that the carrier with the antimicrobial agent migrates to 
the surface of the base material. At the surface, the antimicrobial agent still possesses 
antimicrobial effect. 

Example 3 

The following experiment was performed to determine whether the use of a 
different carrier would affect the antimicrobial activity of the antimicrobial agent A 
solution containing 10% by weight of chlorhexidine diacetate in Carbowax 400 
polyethylene glycol was formed. 4% by weight of this solution was then mixed with the 
liquid silicone rubber and 3 millimeter squares with a thickness of 4 millimeters were 
formed. Thereafter, the squares were placed on the surface of an agar plate which had 
been previously swabbed for confluent growth using a broth suspension of either S. 
aureus or P. aeruginosa. The zone of inhibition for the S. aureus was 2 millimeters and 
for the P. aeruginosa no zone of inhibition was observed but there was no growth under 
the squares. When another sample was made using a solution containing 10% by 
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weight of chlorhexidine diacetate, 4% by weight of the liquid silicone rubber and the 
Carbowax 400 polyethylene glycol, the result was similar. The zone of inhibition for the 
S. aureus was 1 - 3 millimeters but there was no zone of inhibition for the P. aeruginosa 
but there was no growth under the squares. 

Example 4 

Various concentrations of chlorhexidine were tested with the fluorosilicone fluid. 
All of the resulting solutions were mixed with the liquid silicone rubber so that the 
solution comprised 4% by weight of the mixture. Discs were formed having a diameter 
of 6 millimeters and a thickness of between 1 millimeter and 2 millimeters. Thereafter, 
the discs were placed on the surface of an agar plate which had been previously 
swabbed for confluent growth using a broth suspension of either S. aureus or P. 
aeruginosa. The results are tabulated below: 



Sample Number 


Chlorhexidine 


Zone of Inhibition 




Concentration 




1 


2.91% 


S.A. 9.7 mm 






P.A. 6.8 mm 


2 


4.76% 


S.A. 11.7 mm 






P.A. 7.7 mm 


3 


7.41% 


S.A..13.7 mm 






P.A. 11 mm 


4 


4.76% 


S.A. 15 mm 






P.A. 1 1 mm 



In Sample Number 4, the carrier was a mixture of F-68 (1 % by weight) and FS-300. 
The above example shows that this invention works at very low chlorhexidine 
concentrations. 

Example 5 

Various concentrations of chlorhexidine were tested with MPQ fluorosilicone oil. 
All of the resulting solutions were mixed with the liquid silicone rubber so that the 
solution comprised 4% by weight of the mixture. In samples 1 - 3 the liquid silicone 
rubber had a durometer of 70A, while in samples 4 - 6 the liquid silicone rubber was 7- 
6860. Discs were formed having a diameter of 6 millimeters and a thickness of 
between 1 millimeter and 2 millimeters. Thereafter, the discs were placed on the 
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surface of an agar plate which had been previously swabbed for confluent growth using 
a broth suspension of either S. aureus or P. aeruginosa. The results are tabulated 
below: 

Sample Number Chlorhexidine Zone of Inhibition 

Concentration 

1 2.91% S. A. 8.3 mm 

P.A. vague zone with no 
growth under sample. 

2 4.76% S A 8.3 mm 

P.A. vague zone with no 
growth under sample. 

3 7.41% S. A. 11mm 

P.A. vague zone with no 
growth under sample. 

4 2.91% S.A. 9.3 mm 

P.A. vague zone with no 
growth under sample. 

5 4.76% SA 12.3 mm 

P.A. vague zone with no 
growth under sample. 

6 7.41% S.A. 10.3 mm 

P.A. vague zone with no 
growth under sample. 

This experiment shows that MPQ is not as good a carrier for the antimicrobial agent as 
the fluorosilicone fluid when liquid silicone rubber is the base material. 

Example 6 

The following experiment was conducted to compare two different base 
materials. In the both samples a solution of 4.76% by weight of chlorhexidine and MPQ 
fluorosilicone oil as the carrier was prepared. In the first sample, 4% by weight of this 
solution was mixed with 7-6860 as the base material while in the second sample, 4% by 
weight of the solution was mixed with liquid silicone rubber having a durometer of 65A 
where the liquid silicone rubber contained 5% by weight of fluorosilicone fluid. In both 
samples discs having a diameter of 6 millimeters and a thickness of 1 .5 millimeters 



10 



PCT/US98/27202 

WO 99/32168 

were formed. Thereafter, the discs were placed on the surface of an agar plate which 
had been previously swabbed for confluent growth using a broth suspension of either 
S. aureus or P. aeruginosa. The first sample had 1 3.7 millimeter zone of inhibition for 
S. aureus and a 1 millimeter zone of inhibition around the disc and no growth under the 
disc for P. aeruginosa. The second sample had a 1 1 millimeter zone of inhibition for S. 
aureus and no zone of inhibition but no growth under the disc for P. aeruginosa. 

Example 7 

The following experiment was conducted to determine if the salutory effects of 
this invention would appear with other base materials. In all of the samples, a solution 
comprising 4% by weight of chlorhexidine was mixed in the MPQ fluorosilicone oil 
carrier. The base material was either liquid silicone rubber having a durometer of 65A 
or HCRA silicone gym rubber having a durometer of 65A. The concentration of the 
solution in the base material was varied between 3% by weight and 5% by weight. 
Discs having a diameter of 5 millimeters and a thickness of 1.5 millimeters were 
formed. Thereafter, the discs were placed on the surface of an agar plate which had 
been previously swabbed for confluent growth using a broth suspension of either S. 
aureus or P. aeruginosa. In all of the samples both organisms responded similarly and 
the zones of inhibition were comparable, viz. on day 1 there was a 1 mm zone of 
inhibition but on subsequent days there was no zone of inhibition but no growth under 
the samples. 

Example 8 

Needleless access valve devices such as disclosed in U.S. Patent Application 
Serial No. 08/345,481, now U.S. Patent No. (P-3885P2) were tested with this invention. 
Such a needleless access valve device uses a movable plug that moves in the housing 
of the device to open and close the device to fluid flow. The movable plugs in this 
example were formed from HCRA silicone gum rubber. In the test, a series of devices 
was made where the movable plug did not have a lubricant dispersed in the base 
material of the plug. Another series of devices was made where the movable plug 
included 4% by weight of an FS 300 fluorosilicone oil lubricant dispersed in the base 
material of the plugT The actuation force needed to open the needleless access valve 
by moving the movable plug past the opening to the fluid flow channel was noted for 
the devices. Where no lubricant was dispersed in the base material of the plug, the 
average actuation force needed was 2.83 pounds. The sample size was 10 and the 
standard deviation was 0.16. Where the lubricant was dispersed in the base material 



11 



WO 99/32168 PCT/US98/27202 

of the plug, the average actuation force needed was 2.39 pounds. The sample size 
was 1 0 and the standard deviation was 0.29. This data shows that the average 
reduction in the actuation force was 15.5%. This indicates that the lubricant migrated 
to the surface of the plug to provide a lubricious surface between the moving parts. 

Thus it is seen that a material is provided that exhibits an antimicrobial effect at 
its surface and that has a lubricious surface and that is especially adapted for use in 
producing medical devices, whose antimicrobial and lubricious surface characteristics 
are continually replenished even if the surface of the material is wiped or otherwise 
used in the normal course of medical procedures. 
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We claim: 

1 . A medical article, comprising: 
a base material; 

a carrier incompatible with the base material blended into the base 

material; and 

an antimicrobial agent encapsulated in the carrier. 

2. The medical article of claim 1 further comprising a lubricating agent 
encapsulated in the carrier. 

3. The medical article of claim 2 wherein the carrier and the lubricating 
agent are the same material. 

4. The medical article of claim 3 wherein the base material is a silicone 
elastomer, the carrier and lubricating agent are a siloxane oil and the antimicrobial 
agent is chlorhexidine. 

5. The medical article of claim 4 wherein the carrier, the lubricating agent 
and the antimicrobial agent form a carrier solution in which the antimicrobial agent 
comprises between about 0.5 % by weight and about 10 % by weight of the carrier 
solution and the carrier solution comprises between about 1 % by weight and about 10 
% by weight of the base material. 

6. A medical article, comprising: 
a base material; and 

an antimicrobial agent incompatible with the base material blended into 
the base material. 

7. The medical article of claim 6 wherein the base material is a silicone 
elastomer and the antimicrobial agent is chlorhexidine. 

8. The medical article of claim 7 wherein the antimicrobial comprises 
between about 0.1 % by weight and about 1 0 % by weight of the base material 
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9. A medical article, comprising: 
a base material; and 

a lubricating agent incompatible with the base material blended into the 
base material. 

10. The medical article of claim 9 wherein the base material is a silicone 
elastomer and the lubricating agent is a siloxane oil. 

1 1 . The medical article of claim 1 0 wherein the lubricating agent comprises 
between about 1 % by weight and about 10 % by weight of the base material. 
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